Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-33501 6 

(43)Date of publication of application : 17.12.1993 



i 

(51)Int.CI. 




HOm 4/58 




(21)Application number 


: 04-141583 


(71)Applicant 


: MITSUBISHI PETROCHEM CO LTD 


(22)Date of filing : 


02.06.1992 


(72)Inventor : 


MIYABAYASHI MITSUTAKA 






KARASAWA TAMAE 








ASAHINA HITOSHI 



(54) NON-AQUEOUS SOLVENT SECONDARY BATTERY AND ITS ELECTRODE MATERIAL 

(57)Abstract: 

PURP'OSE: To enlarge the capacity, enhance the charge/discharge cyclic characteristics, and 
enhance the reliability by introducing a combination of a specific electrolyte with a negative 
electrode material which includes a specified quantity of carbonaceous substance particles of 
multi-layer structure. 

CONSTITUTION: As an electrode material is used a carbonaceous substance of a multi-phase 
structure, at least two phases, consisting of a carbonaceous substance (N) forming a nucleus 
and another (S) at the facial layer formed over the surface of this nucleus. Particles of this 
substance has a peak with the (200) plane spacing d002 due to X-ray wide angle diffraction as 
ranging between 3.35-3.37&angst; and an R value due to Raman spectral analysis using a 5145- 
&angst; argon ion laser as ranging 0.11-1.0, and further the specific surface area (Sm2/g) and 
true density (pg/cm3) are related to meet S<41-15p. The electrolyte used is prepared by 
dissolving alkali metal salt, etc.. in a hybrid solvent containing 5-60vol.% ethylene carbonate and 
3-85vol.% ring-shaped ether compound etc. 
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^^^iSaLfcttiJiftns^^mfb-r^o tcom. turn, 

>^>. b;l/XV*^co5?#]5S*^Kfb7K«. i-y^ly 

:7x^>xix>^. yyh'^^ys bU>^x-i/>. 

>^r:7xV. ^>^-b>t0<J:"5*IBI'&^^5SK{b7jc*O 

50 ^->mm7m. ±t7]^^^>m^^\^(D^^rj:mmw^m\^^ 
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CO 0 4 4] (1-2) mmnv^ (n) (omm^^mis 

(1-3) mmn^ (n) <D^s**S'&^s^j^<k7jc 
rmmcommnm (s) ^m^-^^^o m-B^^^mit 

m^Lrmmjt^misb. mmm.^ (s) ^jg^-r^ch 
[0 0 4 5] ^SJ&?gfiE-r^/ci6<^. m 

-2. OOOX;bW^Ll^ =S:4o. :Kh^^J^^KI!3 

(N) o^s^j:. ^«t<t^^B3^ss-r^B#. i^(ommn 
m (N) ott^ffifflu (N) <D \ X 2i:jrf(ottmmmt 

^L<til/3J-XT. ^e»{c»^t<Jii/4J.:^T. i: 
<lc:»^L<fJ:l/5J^XT. 1^*>»^ L< 1 /6t:^T 

[0 0 4 6] ^fc. (N) (D-^f&Vs 

[0 0 4 7] C -5 UTtf ^n^c^ffi^t^fiOK^S^^lC^ 
(is 5a«%t:^±9 0S«%WT. ckt)»^b<(i4 0 

%fe(±8 oaa%J^:^T. t<tc»SL<«5 oaa%J-x 
afi%j;^TT*^^o 

[0 0 4 8] ^fc. SMA^ w^L<tii oa«%tx± 

6 5aS%J'XTs c}:D»^b<t^l 5aS%tX±6 0« 

«%i:^T. ^^ic»sb<{i:2 oafi%t-^±5 5sa% 
J;4T. i:<tc»*L<(^2 5as%J-:^±5oa«%iU 
gfc»^L<ti3 0aS%W±4 5«a%iUTT'fe 

[0 0 4 9] ^fz^^^tsmmom^itt. »SL<tj:i 

OOA— 5/im. <i:t)»$L<ti2 0 0A'-4 /xm. ^ 
^JC»SL<(J:3 0 0 A— 3 /xm. ^ < IcSf S L < 5 
OOA-2/im. gfe»^L<(i7 00A-'l. 5^£m 

[0 0 5 0] (-:^mfteo<ifi!c) *fS0^omS« 




(6) !ttga¥5-3 3 5 0 1 6 

[0 0 5 1] inmmmo:>mjs,') nmmmf^t. ^m^co 

^ cD^g'&ISgTm^-r ^ c ^ ^ ^ o 
[0 0 5 2] 7;i/;^U^Si:^^?It6*^S> »SU< 

^-"^A (A 1 ) . Si (P b) . SSJ (Z n) . XX 
70 (Sn) . (B i) . -Ov^^^A (In). V 

^:t>>'^A (Mg) . :«'U^A (G a) . tiY^^^l^ 

(Cd) . M (Ag) . (S i) . 

(B) . TV^^V (Sb) ll*^^tfe)n. »^b<t* 
A K P b. In. B i :te«fct;C d T'^Ox 
L<tiAl. Pb. I nTfeO. i:<(C»^L<{iA 

K P b'e$>t)«t>W^L<CiA 1 Tfe^o 

[0 0 5 3] 7;V;«7U^SO'&^. WSL<Ci:U^'>A 

M (x{*^SMlcJ^-r^t;Ht) }iWo'^}i't^h. M 

9^^S/c:•rci:;^)W^L<. <tO»^b<tiO. l<x 
<5T'»t). ?e.lCfiF^U<tiO. 5<x<3T*feO. 
^<tC»SL<tiO. 7<x<2T^^o 
[0 0 5 4] ^fc. g?^3M<D^^ (L i X M) ^ LT. 

ifiF$L<ti:3a«%i'X±6 Ofifi%JX 
tc»SL<ti7a«%tX±4 5a«%UT. ^<tc»^ 

b < 1 0 aa%tx± 4 0 afi%t^Tx s t>»s l < 

1 2aa%i':^±3 5afi%i^:^TT^^o ^/-c. com-^ 

t63S:^S*V^b7;l/:?bU^JSO^^^. I^^MW (N) 
[0 0 5 5] *fg0^lcfflt^^K^M^ti. ii^s S^i'? 

® >-HUx^l^>. 4^Uynei/y. .i^Ux^l/^-rU- 
50 XhV-^S^i'^o 
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n 

y (^^SSf2Xii4~i 2) ««^i*%ifO®tMlS)ii« 
® 7;i/*'J^S-r:i-:y, i:<lCL i-Y 
[0 0 5 6] ±a:<D®©'r':t>eSS14lSi^?l^'^i:L- 

[0 0 5 7] C(DJ;3^'1'*>'e#14iS»^ffl^^<om 
•^ic^i,f^-(^>&mmit. »*L<i;.il 0-»S -cnr' 
<fct)5?SL<ai 0-«S •cnr'J.X±. $e.tcW$ 
L<ai 0-^S •c(n-'l.X±x i:<tc»SL<fil 0-^ S 

[0 0 5 8] mm^o^f^m^i^m^^^m-^. mmmm<D 

WMcommi. !ffSL<l±l 0/tmJ-XT. J:'3WSb< 

a 5 mj.;iT©7 -i- 'J cmmmm) t*^ o ^ 7 -c :7 

TS. s c t fc < »s L V •'o K^M*^ i: ff^mm tcom 
•^fij^t*. g^^M^i 0 oaasptcj^uT. mmmti^itf 
^u<«o. i~3oa«ai3.\fc'3»*L<ao. 5~ 
2oafia5, ;^e)fc»*L<ai~i oaaa5T*36?><, 

[0 0 5 9] 2^%B^tcfflV^?)g?^K!|^l*> tijiEO^SIfiJ 
[0 0 6 0] c;©J:5^cLr^iP.nfcS8i)S^BW^:^ fS 



(7) itf 5B¥ 5-3 3 50 1 6 
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0. 0 3 0-0. 2 5 0Sa^. <fct)»^b<{iO. 0 
60-0. 2 0 OSaSB. ^'^tcjifSL<t*0. 070 
-0. 1 5 OfiSgP. ^<tC»^L<tJ:0. 0 7 5- 

0. 1 2 oaaas. st>ii?*b<tio. oso-o. i 
[0 0 6 2] (iEsmii^ojg^) iEmw(Dttn(>t. t < 

U >^?E3SSmJEJStcPf o Ttt ttJ fe b < Stf 

30 3 Ob . V2O5 , V6 Oi3. VO2 . C r2 Os . M 
n02 . T i O2 . Mo V2 Oa ; T i S2 . V 
2 S5 . Mo S2 . Mo S3 V V S2 . C ro.25 V0.75 
S2 . C ro. 5 V0.5 S2 *HT*feSo *fc> L i C o 
O2 . WO3 ^Ecomt^ ; C u S. F eo.25 V0.75 S 
2 . N ao. 1 C r S2 ^^O^tftl*! ; N i P Ss . F e 
P S3*^OU>. -fy^'^it^^ ; VS 62 . Nb S e 

[0 0 6 3] $fc. 4<U7-U>. en~;U*HcO 

40 <«1 0 0m2/gL;^±. ^e>^i:»*b<(i:5 0 Om2/g 
i;l±. ^<tc»*L<ti:l 00 0m2/gJ.;^±. g^jjfS 
b<ti2 0 0 Om2/gJ.X±<?Dg^^Kft^iE<ltcfflV>:SC 

L<(J: 1 0 Om2/gi;^±. ^ ^lcW^L< (ft 5 0 Oni^ / 
gl^JL±. JtttCjfS b < 1 0 0 Om2/gJ;(±. 
b<(i2 0 0 Om2/gi;^±OJ*^StSl«:iE8ilcfflv>;5C 

[0 0 6 4] cmmmcomm^ mmm^^mr^-^j^u 
50 iy>. ^v^uyfiy^^o^v^i-uy^xo^tS.^^^ 
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[0 0 6 5] aft?f£^L.Tti:. JL^UZ/tf-^^^-- 

5 V o 1 %\U.±e 0 V o 1 %^m. IM^KX— r;l/*V^L 
^4^cx-x;i/^t^biMt^^;<^-r;Ht:^1^^3 v o i %irU 
±8 5vo l%J;^T#Wb. yneu>;tr->i<:t^-h^ 
3 0 V o 1 %l:A±^mi^^j:^^M^^f^mc^ T;i^i3V^m 

[0 0 6 6] mmntcxit. l i c i 04 . l i pf 

6 . L i A s Fe . L i B F4 , L i S Os C Fs , L 

i N (S02 C F3 ) 2 . rjiEcOTfltiV^m^. "rh 

V ^Sfi*^»^ b^^o SSti. 0 . 2 1 Ji^T 

*W^L<. 0. 3t;i//u:(±i. 9^;b/iJ;^T*^ 
[0 0 6 7] mmn^mm-^'^^mmit. 'pf^<t^2 

-r.^^—hlt. 5 V o I %iX±6 0 V o 1 »^ 
L<ii:7 V o 1 %J;^±5 0 v o I J:t)»*b< 
1 0 V o 1 %t;(±4 5 V o 1 %t:^T. ^^ti:»^L< 
(il 2vo l%J-;^±40vo #tcW^L<ti 
1 5 V o 1 %l^JL±4 0 V o 1 %WTT*fe^o 

[0 0 6 8] ^Tc. m^mm^i^^^-y'Mt^^. im 

3 V o 1 %t^±8 5 V o 1 %J;(T. L < (i: 1 0 V o 
1 %i-;(± 8 5 V o 1 %iXT. i:^»^L.<til5vol 
%i:(±8 0vo l%i^:^T. ^€>t^:»^b<ti: 1 Svo 1 
%IU±7 0 V o 1 %t)iT. f: < U< 2 0 V o 1 

%tX±60vo 1%J;^T. «tiif*U<ti:30 vo 1% 
J-X± 5 0 V o 1 %J;^TTfc^o 
[0 0 6 9] im:^'-'rMt^m<Dmt LT«. 1 , 2 

^"y^ r;l/ (12 — crown — 4^) > 1. 
2. -:/^^;l/-r h-^ti Kn:7 9V. >?:j-4^V^>. -rh 

[0 0 7 01 sfc> ii-a-sii^tc 3 0 V o 1 

j®ctj(o:/nb!l^>;i7— 4^^— hti2 5 v o 1 
*L<. 20vo l%7l^SIA^<tt)»*L-<s lOvol 
e>tciif^L<x 5vol b 
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Ctti^X^^o COif-e-. ?l'&}gj®*OSiJ'&ti:s 70 V 
o 1 %tXT3bWS L < . 5 0 V o .1 %ttT*^«fc b 
3 0 V o I %t(TA^^e)tcjffSLV^o 

[0 0 7 1] c(o^^izLxmf&'^rirczL:iKmm. tct 

^Mmcismm-^^^^ifv-zf-^nx. ^WLmcommR 
[0 0 7 2] ^fz. iEm{c±j&(ommiSL^^=¥-^^^^Lit 

w^coti^:^-ymiih^nx^ ?tamom^ssl^:^:6^3i^f 

[0 0 7 3] *:^0^tDg^^H^^^ft®li:fflV^/(:-:^Il^>! 

[0 0 7 4] xmj^n^ifi 

(1) (0 0 2) pSOffifelSI (doo2 ) RXJ (110) 

^(omrsm (dno ) mmm^f:i^iii^(om'Bit't<D^ 

S!i/h>t^*Oig'&tc(i:ii>0'5?LS*T3l!»5Efl:b. I^^S 

ms^. ^iRH?> il?mH^^ti:M"r 
2) . Rt? (110) ]BiVi\cm^'r^&^(0^-^'y^ 

LT (0 0 2) ffi. St5 (110) ffiOffiIEffl^«:» 

^0 So COffl^oe-^B5^^0353^02^0^i5^^^:?IV^/'c^ 
Affile ^tTJ&ja;b'^lH]^?fffll^i:5St>Sja»C)«*'^;^^«>. 
^^iSO^Jg^f^SPm^T-ffilEL. c:n^g:lHl«fft<0 2ei: 

C u K aSI^OStSA ^:6^e>S (3) (O^^y-J 
<fcoTdoo2 SitFdiio ^*A6§o 
[0 0 7 5] 
[S(2] 
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d 00 s — 



2 sin 9 



A : 1. 5 4 1 8 A 

0* : doo2 .duo ^ctSS*r^lH]«Tft 
[0 0 7 6] (2) cttSt;aW:^[BlcD^S?0:fe« 

L c ; L a 
[0 0 7 7] 

[as] 



Lc = 



La = 



K ■ A 



/9 - cos 0 

K ' A 
8 • cos fl' 



CA3 



CA). 



(4) 



C5) 



[0 0 7 8] KffijS 

^ A T^D Mi^ii ^ ffl l S'J^ L fco 
[0 0 7 9] (^SSfffJl) 

( 1 ) nmmm(om^ 

002 ;5)^3. 3 6 A. W-i^m.^! 7 fim^ it^S«:^^ 8 . 

[0 0 8 0] ^Xl^. ^MWf. 2 OX/min cO#S3iS 
TM 4 0 0T:3^^Sb. 1 4 0 Orr^S 05^«itLTg^ 

t^^^mmmmi oommmcnL. mm(omMnm<D 

1f-^ (5 1 4 5 A) ^fflV^/^:■^'WX^i^ h^l/iJ-WC 
:fel>T. hSIHR^^O. 4 7TSofCo 
[0 0 8 1] S^je{i:2. 17g/cc. BETJtgffiS 
til. gm^/gT^&o/co XS/z;ftlHlJFftC*3V^Tdoo2 
3b^3. 36A^3. 4 8 AiD200bf— i7«:^U W« 
Ol^-^SSjglt (I3.49A/I3.36A) tiO. 0 1 
feoZ-Co ^ga*ffll^T«'J^L/cffl?Lgl OAW 

±300 kiurfommictoi^f^^mn^mit 2.0x1 

0-2m 1 /gT'&ofCo 

[0 0 8 2] COJK^M*a9 4Saa5tc4^Ux^U>6 



CA) : di 



2sin 9' 
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- (A). 



5-335016 



(3> 



SMSP^Sa LT. its 1 6nin(D^U'y hi^StcflEli^Jg 

[0 0 8 3] (2) jE^meiOJgfiK 
V2 05 -P2 O5 5 0 Omg. ^^U-r b'5:7;l/4-aai^ 

LfdS. SSl BmmcD^U^y hm®^?B^b/'Co 
[008 4] ( 3 ) - :^mM-lr " 



;l/(OL i C 1 O4 ^-&?yx^l/V;«7—4?:^— h (4 0 v 
o 1 %) /v^X^yl/*— h (6 0 V o 1 %) 

2mATl 5B$rB^^li?c«LfCo [BUttC LTm^mi^^ 
1. 2mAT7^H^ffi?t«L/'Co 
20 [0 0 8 5] ^LT. L i C 1 04 

— h (4 0vol%) i:i^X^;l/*— (6 0 v 

o 1 %) (om.'^mwic 1 Y^^w^m-^^tdm. 

:^^S^ -^fc U y n If U>li-tr ^ WIS 

1 0*t:cDllS«4'{i:a^. MaSH^^ 1. SmAO 
^m8ST*3. 3V3g^mLl. 8 V3^]KS-rS^{t^^ 
f^^L/cc 2-9--ri^;i/Si:2 0-9--r^;l'g<OJtt14%^i 

[0 0 8 6] (J±«S5C<Jl) 

JO ( 1 ) mfiim^KojgfiK 

\mB.nmmn^\<^x. ksb**^2. 2 5g/cc. d 

002 *^3. 3 5 A. LcjbMOOOAW±, ■^V^T.'^ 

^ h;l'$3-gt{;:ioV^TR<i*V5(rOT'$.0> ¥i^*itS*M 

(2) lESm^SOJ^fiK 

(3) -;>!«?fi-b;i/<o«^i:l¥ffli 

[0 0 8 7] (tbRCTZ) lt;l//l©L i C I 04 * 

x^l^>A-d-t^-h (30vol%) i^yntfl^V* 
--K^^-h (7 0 V o I %) ti:}gfilL/-cm»ffi*fflV\ 

[008 8] 
[^1] 
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2 0^-(i7A 


CnAh) 


(Ah) 




(mAh) 


(Ah) 


(J<) 


mmm i 


11.0 


1 0. 9 


9 9. o! 


1 0. 9 


1 0. 8 


9 9. 0 


itnm 1 


2. 1 


1. 8 


8 6.0 


2. 0 


I . 7 


8 5. 0 


itmm2 


7. 3 


7. 1 


9 7. 0 


7. 2 


7. 0 


9 7. 0 



(10) 



J7 
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